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Seroprevalence of coxsackievirus A21 neutralizing antibodies in
Yamagata, Japan between 1976 and 2019; coxsackievirus A21 has rarely

affected young children

Tanaka W, Komabayashi K, Ikeda Y, Aoki Y, Itagaki T, Mizuta K

J Med Virol. 2022;94:2877-2881.

Although coxsackievirus A21 (CV-A21) has been associated with an acute respiratory infection (ARI) as well as
poliomyelitis-like paralysis, reports of CV-A21 detection have been quite limited both globally and in Japan. CV-
A21 strains were isolated from five sporadic pediatric cases with ARI in 2019 in Yamagata, Japan. Neutralizing
antibodies (NT Abs) were then measured against CV-A21 using sera collected in 1976, 1985, 1999, 2009, and 2019
in Yamagata, to clarify the longitudinal epidemiology of CV-A21. The total Ab-positive rate in each year was
15.2% (35/233), 10.7% (30/281), 14.3% (28/196), 3.1% (7/236), and 1.3% (3/226), respectively. Ab-positive rates
generally increased with age, especially between 1976 and 1999. Among the total Ab-positive cases, the Ab titers
were relatively low; 50 cases belonged to the 1:8-1:16, 40 to 1:32-1:64, 12 to 1:128-1:256, and 1 to 1:1024<
groups, respectively. No Ab-positive cases under the age of 10 were observed in any of the years analyzed. In
conclusion, this study and previous works suggested that CV-A21 is a unique enterovirus, which is not transmitted
readily among young children but causes sporadic ARI cases mainly among those >15 years of age in the

community.

A hydroxypropyl| methylcellulose plaque assay for human respiratory
syncytial virus

Takumi-Tanimukaia Y, Yamamoto S, Ogasawara N, Nakabayashi S, Mizuta K, Yamamoto K, Miyata
R, Kakuki T, Jitsukawa S, Sato T, Tsutsumi H, Kojima T, Takano K, Yokota S

J Virol Methods. 2022;304:114528.
Quantifying proliferative virus particles is one of the most important experimental procedures in virology.

Compared with classical overlay materials, newly developed cellulose derivatives enable a plaque-forming assay to

produce countable clear plaques easily. HEp-2 cells are widely used in plaque assays for human respiratory
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syncytial virus (RSV). It is crucial to use an overlay material to keep HEp-2 cell proliferation and prevent RSV
particles from spreading over the fluid. Among four cellulose derivatives, carboxymethyl cellulose sodium salt
(CMQ), hydroxypropyl methylcellulose (HPMC), microcrystalline cellulose (MCC), and hydroxyethyl cellulose
(HEC), we found that HPMC was the optimal overlay material because HPMC maintained HEp-2 cell proliferation
and RSV infectivity. Although MCC was unsuitable for RSV, it assisted the plaque-forming by human
metapneumovirus in TMPRSS2-expressing cells. Therefore, depending on the cells and viruses, it is necessary to

use different overlay materials at varying concentrations.

A seroepidemiologic study of a measles outbreak, Yamagata Prefecture,
Japan, 2017: the estimation of spreaders using serological assays in a
measles elimination setting

Seto J, AokiY, Tanaka S, Komabavashi K, Ikeda T, Mizuta K

J Infect Chemother. 2022;28:1018-1022.

Introduction: In regions where the endemic measles virus has been eliminated, early detection of contagious
patients is important for preventing the spread of measles and sustaining elimination. To investigate whether
serological assays can be used for the estimation of highly infectious patients with measles, we performed a
seroepidemiologic study of a measles outbreak in Yamagata Prefecture, Japan, in 2017.

Methods: We tested plaque reduction neutralization (PRN), IgG avidity, and gelatin particle agglutination (PA)
assays in 31 patients with measles, subdivided into two super-spreaders, three spreaders, and 26 non-spreaders.
Simultaneously, these results were compared with the cycle threshold (Ct) of a semi-quantitative real-time reverse
transcription PCR for the measles virus from throat swab specimens.

Results: In the PRN assay, one super-spreader and two spreaders lacked protective antibodies. The IgG avidity
assay showed that two super-spreaders and one spreader had low avidity. The PA assay indicated that two super-
spreaders and two spreaders lacked protective antibodies. Comparison of the results of the three serological assays
and Ct revealed that patients whose antibody titers were judged as low in the IgG avidity and PA assays showed
low Ct (i.e., high viral load), whereas non-spreaders tended to show low viral load.

Conclusions: Our preliminary seroepidemiologic analysis of a population of 31 patients with measles suggests that
PA and IgG avidity assays may be used for the identification of super-spreader/spreader candidates. However,
further investigations are necessary to validate the robustness of these serological assays in detecting contagious

measles cases.
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Recombinant parechovirus A3 possibly causes various clinical
manifestations, including myalgia; findings in Yamagata, Japan in 2019

Mizuta K, Itagaki I, Chikaoka S, Wada M, lkegami T, Sendo D, Iseki C, Shimizu Y, Abe S,
Komabayashi K, Aoki Y, Ikeda T

Infect Dis. 2022;1-19.

Background: Parechovirus A3 was first reported in 2004 and has been recognized as a causative agent of mild and
severe infections in children. Since we first reported an outbreak of adult parechovirus A3 -associated myalgia in
Yamagata, Japan in 2008, this disease has since been recognized across Japan, but has not yet been reported from
other countries.

Aim: We analysed 19 cases of parechovirus A3 infections identified in Yamagata in 2019 to further clarify the
epidemiology of this disease.

Methods: We performed phylogenetic analyses of parechovirus A3 isolates and analysed the clinical
manifestations and the genomic clusters.

Results: There were two clusters, with cluster 2019B replacing 2019 A around October/November. Phylogenetic
analysis revealed that 2019B cluster strains and Australian recombinant strains, which appeared between 2012 and
2013, were grouped in one cluster at non-structural protein regions, suggesting that the ancestor to these regions of
2019B cluster strains were Australian recombinant lineage strains. The strains from both clusters caused various
infections in children including myalgia. These findings strongly support that parechovirus A3 strains cause
myalgia and other paediatric infections irrespective of the virus strains involved, including recombinant strains.
Conclusions: We have reported repeatedly sporadic cases of myalgia and here showed that recombinant strains
also cause myalgia. We hope our experiences will help better understand these infections and possibly result in

detection of more cases in the world.

Analytical estimation of maximum fraction of infected individuals with
one-shot non-pharmaceutical intervention in a hybrid epidemic model

Fujiwara N, Onaga T, Wada T, Takeuchi S, Seto J, Nakaya T, Aihara K
BMC Infect Dis. 2022;22:512.
Background: Facing a global epidemic of new infectious diseases such as COVID-19, non-pharmaceutical

interventions (NPIs), which reduce transmission rates without medical actions, are being implemented around the

world to mitigate spreads. One of the problems in assessing the effects of NPIs is that different NPIs have been

18



No.56 2023/11

implemented at different times based on the situation of each country; therefore, few assumptions can be shared
about how the introduction of policies affects the patient population. Mathematical models can contribute to further
understanding these phenomena by obtaining analytical solutions as well as numerical simulations.

Methods and results: In this study, an NPI was introduced into the SIR model for a conceptual study of infectious
diseases under the condition that the transmission rate was reduced to a fixed value only once within a finite time
duration, and its effect was analyzed numerically and theoretically. It was analytically shown that the maximum
fraction of infected individuals and the final size could be larger if the intervention starts too early. The analytical
results also suggested that more individuals may be infected at the peak of the second wave with a stronger
intervention.

Conclusions: This study provides quantitative relationship between the strength of a one-shot intervention and the
reduction in the number of patients with no approximation. This suggests the importance of the strength and time
of NPIs, although detailed studies are necessary for the implementation of NPIs in complicated real-world

environments as the model used in this study is based on various simplifications.

Suitability of NIID-MDCK cells as a substrate for cell-based influenza
vaccine development from the perspective of adventitious virus
susceptibility

Hamamoto I, Takahashi H, Shimasaki N, Nakamura K, Mizuta K, Sato K, Nishimura H, Yamamoto
N, Hasegawa H, Odagiri T, Tashiro M, Nobusawa E

Microbiol Immunol. 2022;66:361-370.

The practical use of cell-based seasonal influenza vaccines is currently being considered in Japan. From the
perspective of adventitious virus contamination, we assessed the suitability of NIID-MDCK cells (NIID-MDCK-
Cs) as a safe substrate for the isolation of influenza viruses from clinical specimens. We first established a
sensitive multiplex real-time PCR system to screen for 27 respiratory viruses and used it on 34 virus samples that
were isolated by passaging influenza-positive clinical specimens in NIID-MDCK-Cs. Incidentally, the limit of
detection (LOD) of the system was 100 or fewer genome copies per reaction. In addition to influenza viruses,
human enterovirus 68 (HEV-D68) genomes were detected in two samples after two or three passages in NIID-
MDCK-Cs. To further investigate the susceptibility of NIID-MDCK-Cs to adventitious viruses, eight common
respiratory viruses were subjected to passages in NIID-MDCK-Cs. The genome copy numbers of seven viruses
other than parainfluenza 3 decreased below the LOD by passage 4. By passaging in NIID-MDCK-Cs, the genome
numbers of the input HEV-D68, 1 x 108 copies, declined to 102 at passage 3 and to under the LOD at passage 4,
whereas those of the other six viruses were under the LOD by passage 3. These results implied that during the

process of isolating influenza viruses with NIID-MDCK-Cs, contaminating viruses other than parainfluenza 3 can
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be efficiently removed by passages in NIID-MDCK-Cs. NIID-MDCK-Cs could be a safe substrate for isolating

influenza viruses that can be used to develop cell-based influenza vaccine candidate viruses.
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Measles Outbreak Response Activity in Japan, and a Discussion for a
Possible Strategy of Outbreak Response Using Cycle Threshold Values of
Real-Time Reverse Transcription PCR for Measles Virus in Measles
Elimination

Seto J, Aoki Y, Komabayashi K, Yamada K, Ishikawa H, Ichikawa T, Ahiko T, Mizuta K

Viruses. 2023;15:171.

Measles is a highly contagious, but vaccine-preventable disease caused by the measles virus (MeV). Although the
administration of two doses of measles vaccines is the most effective strategy to prevent and eliminate measles,
MeV continues to spread worldwide, even in 2022. In measles-eliminated countries, preparedness and response to
measles outbreaks originating from imported cases are required to maintain elimination status. Under these

circumstances, real-time reverse transcription (RT) PCR for MeV could provide a diagnostic method capable of
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strengthening the subnational capacity for outbreak responses. Real-time RT-PCR can detect MeV RNA from
patients with measles at the initial symptomatic stage, which can enable rapid public health responses aimed at
detecting their contacts and common sources of infection. Furthermore, low cycle threshold (Ct) values (i.e., high
viral load) of throat swabs indicate high infectiousness in patients with measles. The high basic reproduction
number of measles suggests that patients with high infectiousness can easily become super-spreaders. This opinion
proposes a possible strategy of rapid and intensive responses to counter measles outbreaks caused by super-
spreader candidates showing low Ct values in throat swabs. Our strategy would make it possible to effectively

prevent further measles transmission, thereby leading to the early termination of measles outbreaks.

Antiviral susceptibilities of distinct lineages of influenza C and D
viruses

Takashita E, Murakami S, Matsuzaki Y, Fujisaki S, Morita H, Nagata S, Katayama M, Mizuta K,
Nishimura H, Watanabe S, Horimoto T, Hasegawa H

Viruses. 2023;15:244.

The emergence and spread of antiviral-resistant influenza viruses are of great concern. To minimize the public
health risk, it is important to monitor antiviral susceptibilities of influenza viruses. Analyses of the antiviral
susceptibilities of influenza A and B viruses have been conducted globally; however, those of influenza C and D
viruses are limited. Here, we determined the susceptibilities of influenza C viruses representing all six lineages
(C/Taylor, C/Yamagata, C/Sao Paulo, C/Aichi, C/Kanagawa, and C/Mississippi) and influenza D viruses
representing four lineages (D/OK, D/660, D/Yama2016, and D/Yama2019) to RNA polymerase inhibitors
(baloxavir and favipiravir) by using a focus reduction assay. All viruses tested were susceptible to both drugs. We
then performed a genetic analysis to check for amino acid substitutions associated with baloxavir and favipiravir
resistance and found that none of the viruses tested possessed these substitutions. Use of the focus reduction assay
with the genotypic assay has proven valuable for monitoring the antiviral susceptibilities of influenza C and D
viruses as well as influenza A and B viruses. Antiviral susceptibility monitoring of all influenza virus types should

continue in order to assess the public health risks posed by these viruses.

Another advantage of multi—locus variable—number tandem repeat analysis
that can putatively subdivide enterohemorrhagic Escherichia coli 0157
strains into clades by maximum a posteriori estimation

Hirai S, Yokoyama E, Ando N, Seto J, Hazama K, Enomoto K, Izumiya H, Akeda Y, Ohnishi M
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PLoS One. 2023;18:¢0283684.

Enterohemorrhagic Escherichia coli O157 (O157) strains can be subdivided into clades based on their single-
nucleotide polymorphisms, but such analysis using conventional methods requires intense e ffort by laboratories.
Although multi-locus variable-number tandem repeat analysis (MLVA), which can be performed with low
laboratory burden, has been used as a molecular epidemiological tool, it has not been evaluated whether MLVA can
be used the clade subdivision of O157 strains like it can for that of other pathogenic bacteria. This study aimed to
establish a method for subdividing O157 strains into clades using MLVA data. The standardized index of
association, ISA, for O157 strains isolated in Chiba prefecture, Japan (Chiba isolates) revealed the presence of
unique tandem repeat patterns in each major clade (clades 2, 3, 7, 8, and 12). A likelihood database of tandem
repeats for these clades was then constructed using the Chiba isolates, and a formula for maximum a posteriori
(MAP) estimation was constructed. The ratio of the number of O157 strains putatively subdivided into a clade by
MAP estimation from MLVA data relative to the number of O157 strains subdivided using single-nucleotide
polymorphism analysis (designated as the concordance ratio [CR]) was calculated using the Chiba isolates and
0157 strains isolated in Yamagata prefecture (Yamagata isolates). The CRs for the major Chiba and Yamagata
isolate clades, other than clade 2, were 89%-100%. Although the CR for clade 2 Chiba isolates was >95%, that of
the Yamagata isolates was only 78.9%. However, these clade 2 CRs were not significantly different from one
another, indicating that clade 2 strains can be subdivided correctly by MAP estimation. In conclusion, this study
expands the utility of MLVA, previously applied predominantly for molecular epidemiological analysis, into a low -

laboratory-burden tool for subdividing O157 strains into phylogenetic groups.

Longitudinal antigenic and seroepidemiological analyses of parechovirus
Al in Yamagata, Japan

Mizuta K, Itagaki T, Katsushima F, Katsushima Y, Sasaki M, Komabayashi K, Ikeda Y, Aoki Y,
Matsuzaki Y

J Med Virol. 2023;95:e28696.

To investigate the antigenic changes in parechovirus 1 (PeVA1), seroepidemiological analyses were performed
against the Harris strain (Harris), isolated in 1956, and PeVA1/Yamagata.JPN/2021-4785, isolated in 2021, using
immune sera and 207 and 237 human serum specimens collected in 2021 and 1976, respectively. Although rabbit
immune sera showed the highest neutralization antibody (NT-AD) titers against the immunized viruses at 1:12 800-
1:102 400, they were cross-reactive at 1:400-1:800. All 62 Yamagata isolates obtained between 2001 and 2021

(Yamagata strains), belonging to phylogenetic lineage 1B, reacted more strongly (mostly 4-64 times) to antiserum
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against PeVA1l/Yamagata.JPN/2021-4785 than to antiserum against Harris, belonging to phylogenetic lineage 1 A.
Human serum specimens obtained in 2021 showed higher NT-Ab titers against PeVA1/Yamagata.JPN/2021-4785,
whereas those obtained in 1976 had similar NT-Ab titers against both strains. These findings suggested that
Yamagata strains and Harris were antigenically cross-reactive, although there were differences. There are still high
NT-Abs titers present against Harris in 2021 in particular, indicating that PeVA1 has been in circulation with high
immunity in the population. In conclusion, this study suggested that PeVA1 has been endemically perpetuated with

only minor antigenic changes as well as with high immunity over several decades in the community.
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%81 B HARARMETFZSKRS, 2022410 H 7-9 B, RAFI

[BH] REFTHDOFH R v F v A L ZARERBEICR S FGHLEOBELOD, =2 /L Visual
Basic Application (LA, VBA) Z WM ERIRS AT LA 2ES L2 L.

[ 7] 2020 4F 4 A LAR%, PCR ALY ER OCHEBHYEOELELZMEMY 22 6, REKESMH D
MRBECELETCORBUROZFTRELZABLT 2MERRY AT LAEBE L. EHBERE - fiidT
PNEANS NI, Bk, VAT AOMHMBEEE L.

[H52R] 202042 4 A, FfarmF oA L ARAERBEO S, BIEEICR D BREZHENEZ v
AR =2 TOMAESZA « FERBE L VIR TENL BTN R otz £ T, REF» D O
, 27N —EEREERCEE L. 8T, 278V VBAZRAWETRZ I3 72k, OBRES
GHEDA =2 v VAT B RO — R EEERRHER, OPCRMBE Y A MEMK, @RITHEMY 2 ME
i, @PCR AR RV AL, OFREEFTHIHE HER, ROOME , — S H S — B/, © 650
THEZ, ThEARZ 1 OTEMBAIEEL RS L IBM L. £/, 20214 1 JICEERKAZ ) —=
Y IREDBBEM S NI 720, N501Y, E484K, L452R MR 2 REST L ORTIZHE T 57200 x
BINL7Z. 51T, 2021 4E 5 AICiE, SFricB W THRl a7 A VRS ) AMENTSATRE & 72 o T2 72
W, BEMENFERAICKE LTARRICEIE L., U EOMERIEC AT AOMEIZEL, BRI D
ot Fl, VATLAOBEANILY, METIAHRLY 1~2 RO AN S ORI 2708 o 7.
[#55@] COVID-19 8> F 2 v 7 FTIE, BBEIXDNITEBZ 55D PCRBRELZ LR b, Hiizihk
HTEBECHIEL TS BEICEON TS, TO L5 7%F, MERBIEY 2T A0BE X, REBNHR
B BITICEPTEIREOEMIZORNP-TERIZEBNT, BEREVWLO Tho BN, £,
HEMLIZ L 29 W OB & AR I ADORKIEIX, COVID-19 xths DA 7e &9, ARMBATHRICEIT S
fag e 2 ~ONWAER S D EBbnd. o T, Yu s I IV THIFERET A2HEOMEEILERK
0, SHOANRBEETBICE T 20BN REHIIIGEEZEZD )2 TO—208IZRDEEZ BT,
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(5] W R TR YE O T8 & QU YE O B E ISR T 2 ERICHE T 2 IEAHC S &, YSER A8
HAEEZFERLTND., ZOREDO—BE L THFH TIEMFRE VAV AORRICDEANLTEY, WHIFEEE
REFHEBI N & 124 S A7/ R O RS R IR 2 TR A A 1T - TV D . ARIFIE TR ARE R 0 i
R ThH DMLY A VA 1 FEEIZOWT, Fiilae v 2YE (COVID-19) DI AR Ttk
MEHET D EE2HME L.

(7] 2009 1 A48 (GBE1E) 7252022411 AS5SH (F448) iz b s V=vr %%l
ToHBFE ORI LR (i, IRV, ) gL Lk,

tEh5A4 /740 A (HRV) ROk haamF 4L % (HCoV) 4 ff%E (0C43, NL63, HKUIL, 229E) I
AR FRAEIC LD BRIFE K RNA 225 L7z, HRV (=X 3 3 F /L RT-PCR (cRT-PCR) EH D
12U 7% A 5 RT-PCRIEICE W& L7z, 4FHD HCoV X, U7 /¥ A A RT-PCRIEICE VAL
7.

RS A /LA (RSV), B hRT A TN PR (HPIV) 4788 (1~4%), E hAF == —FV
A/ A (hMPV) OIFHMaER CAZ V) —=v 7L, BETHREICIVEE LIER K RNA LR L
7-. RSV |X HEF #if3, HEp-2 #Hifd, RD-18S #Hifil, GMK fifad W3 i 22, HPIV2 3 L O HPIV4 i
LLC-MK2 #if@iZ, hMPV (% VeroE6 Mfid |2 HIfa MR R R 57281, cRT-PCRIEIZE DV H T A LA
IR R R BEF 2R L CHE L7, HPIV] 3 X OV HPIV3 1% LLC-MK2 #ila23 € /L€ v AR ERIZ K
Eam LT EITE T AN ATRRINREIRT % cRT-PCRIEICE D i L TRE L 7.

WO R (B - BEEX100), 3 EBEEY GEOBHROME3) 2R/ L, LWERT
COVID-19 BH N HIFER S 7z 2020 45 13 WA THREDRI & iz L7z,

[FER] PR AT EE 1980 iR (2019-2022 4241 868, 444, 376, 292 fifK) Th-o7z. HOF
BIBRBUT RN COVID-19 AR, &EnZLh, 164, 6.8 HIATH 7.

COVID-19 FAE R 2019 4F55 1 ~2020 4R35 12 @I 11 FEEO U A LA ZBRE L7z, 2019 45 1-52

W, 2020 4E55 1-12 Z 2, 107 (HRV, HCoV-OC43, HCoV-NL63, HCoV-HKUI, 4 f&¥H o

HPIV, RSV, hMPV), 8ff (HRV, 4 Ffi¥io» HCoV, HPIVI, RSV, hMPV) Th - 7-.

COVID-19 F& 1% D 2020 445 13 2> 5 2022 4555 44 31X HCoV-229E & HPIV2 Z i< 9 F¥HZ M L
72. 2020 4FH5 13-53 0, 2021 455 1-5208, 2022 4F55 1-44 T h2h, 2fE% (HRV, HCoV-NL63), 6
Fi¥H (HRV, HCoV-OC43, HCoV-NL63, HPIV3, HPIV4, RSV), 5f@#H (HRV, HCoV-HKUI, HPIVI,
RSV, hMPV) Th - 7-.

[(B] FflanF v A ZAOKGEBLIERIC I BT A L 2 OARFERBA L, 2020 4 13 38 AR #
SNDTVANADFEENRD LiztBZB 2z ohic. 72720, BEEOBDIZL D /I WEITERIELIZLS L
ROHAREMEEZETRETHD. PRI T A L ZADOFATIZ 2021 FLAREHEIMN L TETWH 2, WHE EFEI
T3 DY A /L2 (HCoV-OC43, HCoV-NL63, HPIV3) 73 2022 #E X RHMHTH Y, COVID-19 FE
ATORBEIZITR > TRV, UANLRITHT 2 AN OHREITEN S OFATA RIS Z LIk > TR TS
HI-0, ABITEWREE T A NV ADFATIERZER L TS BERSH S, fmes LT, BEEREREZRZ
MR 8 7 A /L A1 COVID-19 /32 7 2w 7 FCHATAEI L7223, 2021 FLUEILREY 2ob b KU AL
A JEGSE DWATOBAICER L TV RETH D,
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BT ZRsg LA v 7 = P CPEBIE 784 (ILTE384, Hrik AR BB 55 B AT 8T DFT e 13 1A, B 3k IR AR
EBRBEE v ¥ —[ER]OM) o KO MEm G924 (ILTES6H, Frin3ii, =S 1281T 5 CPED A M 4 #E
L7,
[ 5] Me=R0.5LL E&#CPEE MW L7234, 2RO CPEYEDIKAEIX98.7% (CPEM R 78K F77#IE%),
BRI I1367.4% (BYHEEGO2K T TES) Tholo. Mk TiE, WX 4%/ 45 REST.5%, Hik
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RO G A EERBII B ECTESHAMUBE T L 2 A, FRREIX4A H £ TlE64.7%, 5H H LI
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